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RECEIVED 
CENTRAL FAX CENTER 

Appl.No. 10/802,099 
Amdt. dated November 2, 2006 
Amendment under 37 CFR 1.116 Expedited Procedure 
Examining Group 1651 

REMARKS/ARGUMENTS 

L Current Attorney's Correspondence Address and Docket Number 

The Final Office Action dated May 2, 2006 (the "Final Action") was sent to the a 
counsel whose power regarding this application was revoked over two years ago. A Change of 
Correspondence Address was filed in this application on October 12, 2004 (see: PAIR image 
file, second page under the description "Power of Attorney"). The Examiner's assistance in 
correcting the correspondence address for this applica tion is respectfully requested. Applicants 
also request the Examiner's assistance in changing the attorney docket reference for this 
application from 010023-000121US, the previous attorney's number, to: 0230070- 149640US, 
the current attorney's docket number. 

II. Status of the Claims 

Claims 1, 2, 6-12, 14-17, and 26-36 are pending. Claims 3-5, 13, and 18-25 have 

been canceled. 

III. Amendments Herein 

Claim 7 has been amended to clarify the claim language. The amendment would 
not entail a new search. Applicants respectfully maintain that the amendment is appropriate at 
this time as it either places the claim in condition for allowance or, in the alternative, reduces the 
issues for appeal. 

IV. The Office Action and Response Thereto 

The Action maintains many of the rejections made in the previous Action. 
Applicants traverse the rejections. 



NOV 0 2 2006 

PATENT 
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Amdt. dated November 2, 2006 

Amendment under 37 CFR 1.1 16 Expedited Procedure 

Examining Group 1 65 1 

A. Provisional double-patenting rejection 

Claims 1, 2, 6-12, 14-17 and 26-36 remain provisionally rejected for obviousness- 
type double patenting over claims 51-52 of co-pending application 10/807,614. For the sake of 
good order, Applicants respectfully note that a notice of abandonment was issued with respect to 
application 10/807,614 on February 7, 2006, and there is therefore no viable double patenting 
rejection with regard the claims of that application. Applicants respectfully note that a 
continuation of the *614 application was filed on December 22, 2005, and is pending under 
application no. 1 1/3 17,41 1 . 

Since the rejection is in any event a provisional rejection, Applicants respectfully 
request that it be held in abeyance until the claims in one of the applications are indicated to be 
allowable. 



B. Rejection of the Claims as Anticipated 

Claims 1 , 2, 6-9, 35, and 36 are rejected under § 102(b) as anticipated by Roser, 
U.S. Patent No. 6,221,575 (hereafter, "Roser"). According to the Action, Roser teaches platelets 
loaded with trehalose. It acknowledges that Roser teaches loading the platelets in a manner 
different from that of the claims under examination, but that "the resultant product would appear 
to be the same, i.e., a trehalose-loaded plateletQ and inherently meets the claimD hmitations." 
Action, at page 5. Applicants traverse. 

Applicants respectfully observe that the Action's statement that the "resultant 
product would appear to be the same" is based on a misunderstanding of the claim limitations 
and of the evidence submitted by the Applicants in the last Amendment. 

Applicants respectfully observe that the claims recite that the "substantially shelf- 
stable freeze-dried platelets loaded with trehalose" are resting platelets. The Final Action 
appears not to recognize that "resting" is a term of art. The distinction between resting and 
activated platelets, however, is fundamental, and its significance would be immediately 
appreciated by those of skill in the art. As Dr. Fern Tablin, a scientist with 20 years of 
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AmdL dated November 2, 2006 

Amendment under 37 CFR 1.116 Expedited Procedure 

Examining Group 1651 

experience in membrane biology, explained in the Declaration (the Tablin Declaration") 

submitted with the Amendment dated December 22, 2005, 

Platelets in the circulation are considered to be a "resting" (unactivated) 
state: they retain a discoid shape and the secretory vesicles remain in the cytoplasm. 
Certain circumstances, including contact with agents such as thromboxane A2, ADP, and 
thrombin, trigger platelets to activate. Activation causes a number of physiological 
changes in a platelet, including exocytosis of the alpha granules, reorganization of the 
platelet membrane, activation of a membrane enzyme, thromboxane A2, and a change in 
platelet shape from discoid into a more irregularly shape, which can include pseudopods. 
Activated platelets bind fibrinogen, which ultimately binds platelets together, and tend to 
recruit more platelets into what is known as a platelet plug. The surface of activated 
platelets becomes a site for the complex enzyme interactions underlying the coagulation 
cascade. The presence of activated platelets in the circulation is known to affect 
leukocyte trafficking. 

4. Thus, activated platelets can be used where there is an immediate 
need for hemostasia For example, dried activated platelets can be used on a bandage, 
where rehydration by fluids from a wound will reconstitute the platelets and place their 
coagulation-promoting factors in contact with the wound. On the other hand, activated 
platelets are less satisfactory for infusion into the circulation. They are prothrombotic 
and may cause clotting in inappropriate vessels. They are also removed from the 
circulation faster than are resting (unactivated) platelets and are thus less able to 
contribute to maintaining normal clotting activity over time. Thus, while resting platelets 
can be used anywhere activated platelets can be used (since they will activate if contacted 
with the usual triggers that initiate normal platelet activation), activated platelets cannot 
be used everywhere resting platelets can be used. 

Tablin Declaration, at 3 and 4. 

Thus, there are fundamental and well understood differences between resting and 

activated platelets, and these differences mean that that resting platelets can be used for uses for 
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Amendment under 37 CFR 1.116 Expedited Procedure 

Examining Group 1 65 1 

which activated platelets are unsuitable. These differences are well known in the art and were 
have been appreciated for at least 15 years prior to the present invention, as evidenced by, for 
example, Lin et al., J Biol Chem 259(14):9121-9126 (1984), which commences with the 
observation that: 

"Platelets are anucleate cells which circulate in the blood in a resting inactive 
form . During the initiation of hemostatis, these cells undergo maior functional changes 
which can be observed biochemically and morphologically. For example, the cells 
assume a spheroidal shape, extend pseudopodia, and secrete the contents of internal 
granules. 

The changes on the platelet membrane that accompany platelet activation have 
been partially identified. Factor V, thrombospondin, von Willebrand factor, and 
fibrinogen are secreted from a-granules and become associated with the platelet plasma 
membrane." 

Lin et al., at page 9121, left column, first paragraph (emphases added, citations omitted). 
Pursuant to 37 C.F.R. § 1.116 (e), Applicants note that the Lin et al. article was not presented 
earlier because the sworn Declaration was expected to be sufficient to provide the Examiner with 
the information needed. The Lin et al. article is submitted to evidence that the distinction 
between resting and activated set forth in the Declaration has been recognized in the art for years 
prior to the priority date of the present application. The reference therefore simply supports 
information already before the Examiner which the Applicants maintain was not given 
appropriate weight and consideration. 

As noted in the Declaration, Dr. Tablin has over 20 years of research experience 
in membrane cell biology in general and in stabilizing platelets in particular. See, Declaration, at 
^ 2. Dr. Tablin discussed in detail in her Declaration the techniques that Roser teaches for 
loading trehalose. She stated that the methods taught in Roser were: electropermeabilisafion, 
transient lysis, "pinocytosis" (actually, an osmotic lysis technique), and phase transition. See, 
Tablin Declaration, at 1|6. She further stated that, based on her years of experience in the field, 
electropermeabilisation would activate platelets {id , at K7), that transient lysis would result in 
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insufficient loading of trehalose to preserve the biological properties of the platelets during 
freeze drying (id, at 1f8), that the osmotic lysis method cited by Roser would activate the 
platelets subjected to the procedure (id., at Tfl 1 ), and that the phase transition technique to which 
Roser was referring was the phase transition during chilling of platelets from 20°C to 12°C, 
which does not result in loading platelets with enough trehalose to stabilize them. See, Tablin 
Declaration, at If 12. Accordingly, the Applicants presented competent evidence in the Tablin 
Declaration that the Roser platelets fail to meet the claim limitations as presented. For extra 
measure, the Applicants note that the chilling of platelets from 20°C to 12°C is also discussed in 
the present specification, which states, at page 9, lines 13-17, that chilling through this phase 
transition resulted in "relatively poor loading" and that "only a relatively modest amount of 
trehalose may be loaded into platelets" using this technique. Further, the specification states that 
chilling platelets from 20°C to 12°C activates them. Specification, at page 9, lines 26-30. 

As noted above, the anticipation rejection rests on the assertion that Roser's 
platelets "inherently meet[] the claimQ limitations." This assertion is, however, incorrect in view 
of the information provided in the Tablin Declaration. The rejection presents no reasoning or 
argument refuting Dr. Tablin's sworn statements or showing them to be incorrect in any respect. 
With regard to the phase transition technique, the rejection is refuted as well by the specification, 
whose statements must be presumed to be correct unless the Examiner has sufficient evidence or 
reasoning to rebut the presumption. See, MPEP §2163.04, citing In re Marzocchi, 439 F.2d 220, 
224, 169 USPQ 367, 370 (CCPA 1971). The Action's unsupported assertion is insufficient on its 
face to refute the evidence presented in the Tablin Declaration and in the specification, or to 
present a prima facie case of anticipation. Reconsideration and withdrawal of the rejection are 
respectfully requested. 
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C. Rejection of the claims as obvious 

At pages 5-8, the Final Action repeats verbatim the obviousness rejection under 
§103(a) made in the previous Office Action dated June 22, 2005, although the particular claims 
rejected has been updated to reflect the cancellation of some claims in the last amendment. 
Thus, the Final Action rejects claims 15-17 and 26-34 as obvious over Read, U.S. Patent No. 
5,902,608 (hereafter, "Read"), in view of Roser, supra, (Action, at page 6), rejects claims 1 1, 12, 
and 14 over Gurewich, U.S. Patent No. 5,902,608 (hereafter, "Gurewich") in view of Roser 
(Action, at pages 6-7), and rejects claims 1, 2, 6-10, 35, and 36 over Roser (Action, at pages 7-8). 

As noted, all of these rejections are based on Roser, either by itself or in 
combination with the other references noted. Thus, Roser is the imdeipinning of the rejection. 
As noted in the preceding section, however, the Final Action's analysis of Roser fails to take into 
account the recitation that the platelets of the claims under examination are resting platelets, and. 
that Roser neither teaches or suggests how to obtain resting platelets that meet the claim 
limitations. For this reason alone, the rejection should be reconsidered and, upon 
reconsideration, be withdrawn. 

The obviousness rejection is augmented by the introductory remarks made on 
page 2 of the Final Action, which indicate that "it is not clear that applicant has presented claims 
to set apart the claimed invention from the prior art, particularly Roser . . . Applicant points out 
that the techniques used in Roser would not yield platelets with the claim[ed] designated 
products because the methods could not load enough trehalose however Roser does teach that the 
platelets are loaded with concentrations of trehalose which overlap with those disclosed and 
claimed by applicant." 
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As with the anticipation rejection, discussed above, this rejection ignores the 
limitation that the "substantially shelf-stable freeze-dried platelets loaded with trehalose" of the 
claims under examination are resting, not activated, platelets. Without repeating the entirety of 
the discussion in the preceding section, the distinction between resting and activated platelets is a 
fundamental one. The only methods cited by Roser that would not activate the platelets, 
transient lysis and phase transition, would also not load them with trehalose in amounts sufficient 
to make them stable during freeze drying and reconstitution. See, Tablin Declaration at ffl 8 and 
12. Accordingly, the obviousness rejection is grounded on a fundamental error regarding the 
comparability of the Roser platelets and those of the claims under examination. 

The Final Action also comments that "Applicant should also make it clear how 
the platelets of Roser could not meet the functional requirement of the claimed platelets 
particularly as the threshold for activity (e.g. in claim 1) does not appear to be very stringent." 
Final Action, at pages 2-3, bridging sentence. With respect, this comment again shows that the 
rejection is founded on the failure to recognize that the claim recitation that the platelets are 
resting. As noted in the preceding section, Dr. Tablin, a scientist with over 20 years of 
experience in the area of membrane biology in general and platelet stabilization in particular, 
discussed in detail in her Declaration the techniques that Roser teaches for loading trehalose. 
She stated in her Declaration that two of the techniques would activate the platelets, while the 
remaining two would not result in sufficient loading of trehalose to preserve their biological 
properties. See, Tablin Declaration, at 5-14. Accordingly, the Applicants in fact presented 
evidence, in the form of Declaration testimony, that the Roser platelets do not meet the claim 
limitations as presented. Reconsideration of the rejection is therefore both requested and 
warranted. 

There is one aspect of the rejection which does bear clarification. In the portion 
regarding the rejection over Roser, the Final Action states: 

"Generally, differences in concentration or temperature will not support the 
patentability of subject matter encompassed by the prior art unless there is evidence indicating 
such concentration or temperature is critical." 
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Final Action, at page 7. As shown above, the subject matter of the claims under examination 
was not encompassed by the prior art. For extra measure, however, Applicants note the 
following. The phase transition discussed in Roser is a phase transition undergone by platelets as 
they are chilled from 20°C to 12°C. See, Tablin Declaration, at f 12. The efforts in the art at the 
time were to chill platelets to retard bacterial growth and to prolong platelet survival during 
storage. 

It is a surprising aspect of the present invention that platelets whose temperatures 
were raised i nstead of chilled undergo a second, previously unknown phase transition, and that 
this second phase transition caused the platelets to take up trehalose in concentrations that could 
not previously be achieved without activating the platelets. As stated in the specification: 

In this application, we have further investigated the phase transition in 
platelets and have found a second phase transition between 30°C and 37°C We believe 
that the excellent loading [of trehalose] we obtain at about 37°C is in some way related 
to this second phase transition. . . . 

In any case, it is fortuitous that the loading can be done at elevated 
temperatures in view of the fact that chilling platelets slowly - a requirement for using 
the first, or lower, phase transition between 20°C and 12°C to introduce trehalose - is 
well known to activate them (Tablin et al., J. Cell Physiol, 168, 305-3 13, 1996). Our 
relatively high temperature loading, regardless of the m echanism, is thus unexpectedly 
advantageous both bv providing increased loading a s well as surprisingly, obviating the 
activation problem . 
Specification, at page 9, line 1 8, to page 10, line 2. 

Even assuming that the Roser reference was sufficient to raise a prima facie case 
of obviousness, which Applicants do not concede, it would be overcome by the fact that the 
specification shows that the difference between the temperatures used in the prior art and those 
of the present invention has a surprising result: resting platelets which have taken up enough 
trehalose to stabilize them during freeze drying. This result has not previously been achieved, 
and it is the result of treating the platelets to a temperature change in the direction opposite that 
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previously used in the art. Accordingly, Applicants respectfully submit that the compositions of 
the present invention are patentable over Roser, alone or in combination with Read or Gurewich. 



In sum, the obviousness rejection is grounded on the failure to recognize an 



important claim limitation and on the surprising result obtained by reversing the conditions 
previously used in the art in attempts to load platelets with trehalose. The rejection should be 
reconsidered and, Applicants submit, upon reconsideration, should be withdrawn. 



CONCLUSION 

In view of the foregoing, Applicants believe all claims now pending in this 



Application are in condition for allowance and an action to tliat end is respectfully requested. 



If the Examiner believes a telephone conference would expedite prosecution of 



this application, please telephone the undersigned at 415-576-0200. 



TOWNSEND and TOWNSEND and CREW LLP 

Two Embarcadero Center, Eighth Floor 

San Francisco, California 941 1 1-3834 

Tel: 415-576-0200 

Fax:415-576-0300 

Attachments 

UH:ljh 

60905893 v1 




Respectfully submitted, 
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Platelets are anucleate cells which circulate in the blood in 
a resting inactive form. During the initiation of hemostasia 
these celb undergo snajor functional changes which can be 
observed biochemically and morphologically. For esample, 
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the cells assume a spheroidal chape, extend pseodopodta, and 
Becrele the contants of internal granules (3, 4). 

The changes on the platelet membrane that accompany 
platelet activation have been partially identified. Factor V 
(5), thrombospondin (6), von WiUebrand factor (7), and fi- 
brinogen (S) are secreted from or-grannles and become asso- 
ciated with the platelet plasma membrane (9). The expression 
off the factor Xa receptor is directly related to the binding of 
factor V to the platelet surface (10). The fibrinoBan receptor, 
which appears to be composed of glycoproteins Ub-IH, is 
expressed only in activated platelets (&\ 11, 12). Studios com- 
paring surface structures on resting end activated platelete 
have identified actin and an additional high molecular weight 
protein expressed on activated platelets (13). 

We have initiated studies to Identity important structures 
on the surface of activated platelets. In this report we describe 
a newly identified membrane protein expressed on the surface 
of activated platelets. This protein, identified and purified 
with a monoclonal antibody specific for activated platelets, is 
an integral membrane protein whose expression is secretion- 
dependent and agonist- and aggiregation-indspendsnt. 

EXPERIMENTAL PROCEDURES 

Preparation of Gel-filtered Platelets- Blood waa obtained from 
normal human donors and anticoagufcsted with Ware's oolution (0.1 
M citrate buffer) at a 9:1 (v/v) ratio. Platelet-rich plaoma, prepared 
by centrHusation of the titrated blood at 1G0 x g for 15 raui, wao 
applied to a BSA 1 diccontmuoua gradient; and the platelet concon- 
trotes were isolated (14). The platelets wore furttatt purified by gel 
filtration on a Sspharooe 2B cohimn enuilibrated with HEFES bu ffe?, 
pH 7.36. In ordar to preserve optimal platelet function for ospen- 
meats in which platelet secretion was compared to antibody binding, 
gel-filtered platelets for these eaperimento ware prepared omitting 
the discontinuono BSA gradient. 

Thrombin- activated platelets were prepared by the addition off 
thrombin to a final concentration of 0.16 unit/ml to the gel-filtered 
platelet suspension and incubated without stirring for 2 mln. Resting 
and thrcmWn-Qctivated plateleta were fixed by tbe addition of 3% 
ghrtarokfobydo. The suspension was stirred a lowly for 30 min, washed 
twice with TBS (20 miw Trio-HCl, 0.15 u NaCl, pH 7.5), and stored 
at -70 *C in 60% (v/v) gryceroL Fixed mating plateleta wero mltially 
prepared from adenosine- and c^tytealicylate-treoted platelets. Oucb 
antlbcdy-bindins emperimenta demonotrated this to be unnecessary, 
resting platelets wore prepared without these reagents. 

Preparation of Anti-platelet Monoclonal Antibodies Specific for Ac- 
tivated Ptorete—Balb/c mice were immunised intraperitoneoUy with 
1-5 X 10° thrombin -activated aggregated platelets uuopended in 250 



1 The abbreviation* used are: BSA, bovine serum olbuinin^HSF^S, 
4H2-hydrcxyGthyl>-l-pip3raj8 odd; HEPE23 bufSar, 

sum HEPES, OJ4 m NaCl, 3 xnia KC1, 1 mta MgCU 3.8 mia 
NaH*PO*. 0.1% destrooe, and 0.36% BSA; TBS. Trb-bufrered sslino; 
ELISA, ensymo-linhed immunocorbent asoay; 3DS. sodium dodacyl 
oulfato* 
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tA of HEPES buffer. pH 7.36. Theoe mace were boosted with q rimilar 
platelet preparation from different donors biwoobly for 2 months. 
The mice were reatod for 3 months; a final bocot was perforated) S 
days before coil fusion. Tb© fusion was performed by the method of 
Kohler and Milstein icring sp2/0 cello as a fusion partner (15). The 
supernatant medium from fused cells was essayed for anti-platelet 
antibody production. Selected positive cultures were ctonsd by the 
limiting dilution method (16), 

££/SA /or An^-ptotefeJ /Intacod^Glutaraldehyda'fiirod throm- 
bin activated platelets or ete^lsolkylato-treated resting platelets 
were suspended in TBS, pM 7.5, at a concentration of 1 x 10° 
plstelets/mL The platofet waopension (100 *d) weo added to ccch 
microtite? well (Immulon H, Dynatcch Laboratories, Inc.) and cen- 
trifuged ct 1000 x g for 5 min. After the plotea were washed with 
TBS, 200 of TBS with 0.5% gelatin and 50 *xg/ml of human IgG 
were added and tho plates incubated at 37 *C for 30 mm. The 
microtiter wells wore washed three times with TBS, and 100 ul of 
hybridoma culture oupornatant were added and incubated at 37 "C 
for 1 h. The microtiter wello wore washed three times with TBS, 2 
TOM 0-mercapteethonol. 1.6 mM MgCU and then 50 >d of oheep anti- 
mouso immunoglobulin conjugated with /5-galacto3icUse (Bethesdo 
Research Laboratories) were added and incubated at 22 "C for 2 h. 
After wanning three* times with TBS, 2 mM ^mercaptcethanol, 100 
pi of p-rutrophenyl^-o^actoaide (1 rag/ml) in 0.05 M sodium 
phosphate, 13 mM MgCU, pH 7.2, were added. The release of p- 
nitrophenol over 30-60 min was monitored at 405 nm on a Dynstecb 
MK580 MICROEUSA Auto-Header. 

Solution Phatx RadkrifTimuncneoay for Anti-ptatetet AnUtsay — An 
indirect solution phaco radioimmiinoasaay was need to ©valuoto an- 
tibody binding to resting and tfctrombin- activated platelets. Ghitnrol- 
dehyds-fised resting Off thrombin-cctivated platelets <0.5 ml of a 
Buepeosion of 1 X 10* platelets/ml) were suspended in TBS containing 
1% BSA and 50 ug/ml of human IgG, pH 7.5. After incubation at 
22 *C for 15 min. the platelets wore aedimented by centrifogation and 
the supernatant aspirated. The culture fluid (0.5 ml) from a cloned 
hybridoma cell line was added. Tho platelets trore resuapended and 
incubated at 37 'C for 30 min, then sedimented by centriftigataon, 
and washed once with 0.5 ml of TBS, 1% BSA, and human IgG (60 
Mg/ml). ^-labeled F(eb') 8 of sheep anti-mouse urunimoslobuKn (ICO 
M l) wao added The platolste were reeuspended. Incubated at 37 °C for 
5 rain, and ceminented by cemtrifugation. After waabing three Oimeo 
with 0.5 ml of TBS-1% BSA containing 0.05% Tween 20, pH 7-5 Jfche 
platelet pellet was assayed for *H in a Beckmnn Gsjnmo 8000 
spectiosrtQtor. , . . 

A direct colution-iphaca rcd^oimmunoassay woo used to evaluate 
antibody binding to unfiled geHSltored platelets (17). Unfixed £pl- 
filtered platelets (100 pk 1 * l0°/ml> «» HEPES buffer, pH 7.35, were 
mixed with 100 /J of ^-labeled KC4 monoclonal antibody at varying 
concentrations. After adding 60 nl of either thrombin (final concen- 
tration, 0.L5 unU/mli or HEPES buffer* the platelet wasponsion was 
incubated at 22 °C for 16 min without stirring. The free and platelet- 
bound antibodies wore cepnrated using the oil method previously 
described (18). ^-labeled KC4 antflbody bound to the platelets wesj 
quantiteted in a Bcchman Gamma 8000 spectrometer. The data for 
direct brodiog enporimente were analyzed using the method of Scat- 
chard (19). . . 

For eaperimentD in which platelet secretion was comparod with 
antibody binding, ploteloto were activated with a variety of Qgoniate 
in the DFeconce of ^I-labeled KC* antibody (3.6 ug/ml). The platelets 
were aedimented by contriiusation, washed twice with TBS and 0.01% 
Tween 20, pH 7.S, and roceclimented. The pellets wow 'harvested by 
encifling tho bottoms of tho microfu®e tubes, and the Ia l acsocia ted 
wtb the ptetefc* pou^ wes quantitatad. Wonapeofir trappmg of 
labeled material was ccceessd using pHJeorbatol. The percent^ of 
pHlsorbitol trapped in platelet poUeto woo 0.02% + aC05. Pellete 
from aggiegated caul nonaggregated platelets taapped equivalent 
quantities of corbitaL . ^ _ , 

KC4 Antibody Pisnficaticm^-ltyimd cello producing KCA ontlboay 
were injected wtxipsfiitOBeaUy into BaJb/c mio? fl61 liie BECiteD 
that developed was recovered and diluted 1:1 with 0.1 M sodium 
pbosphata, pH aO, filtered, and appUed to a column (0.8 * 14 cm) of 
protein A^epharceo CL-4B (Pharmacia) using the rnmbod of By et 
oL (20). Antibody concentration was estimated using an £B of 14^. 
The inumrooglobalin cbso was daterminod by Ouchterlony Isamuno- 
<EfruBion (21) aoing type-spsciftc antisera. 

Immunobtottins— The antigenic specificity of tho KC4 antibody 
was determined by gel elertrophoreab. electrophoretic transfer, and 



immuaobiotting of platelet proteins (22). Gel-filterod platelets (5 « 
10°/ml) were dissolved in 3% SDS. The platelet proteins were sepa- 
rated by electrophoresis in a 696 polyncrylomide gel containing SDS 
using the system of Laemmli and Forre (23). The proteins were then 
transferred to nitrocellulose paper in 25 mM Trio, 192 mM gSvcine, 
20% methanol, pH &3, for 18 h at 150 mA (22). After transfer, the 
electrophoretic biota were incubated with TBS containing 3% BSA 
and nonimmune mouse IgG (50 ug/ml), pH 7.5, for 1 ft st 22 "C. l,a h 
Baheted KC4 antibody (1-5 x l(r cpm in a total of 100 ml) was added 
and incubated at 22 "C for 1 h, and then the blots wore washed four 
times in TBS, 0.01% Twcen 20, pH 7.5, dried, and autoradiographed 
wh^KodahX-OmatAR film for 1-2 dayo. 

Purification of the KC4 AntiQen— Platelets were moisted by cen- 
trirugation (350 x g for 16 min) from platelet-rich plasma containing 
2.5 mm EDTA. After cashing once in TBS, 2.5 mw BDTA, pH 7.5, 
pkAelets (1 x 10") were suspended in TBS, 2,5 m&r EDTA, pH 7.5, 
sonicated three times at 100 watte for 20 S at 4 °C, and sedimented 
at 10O.C0O x g for 30 min at 4 *C in a Boclnnan L3-50 ultracentnruge. 
The crude membrane fraction was reonspanded in TBS, 2-5 mM 
EDTA, 1% Triton X-100, pH 7.5. filtered through o Millipore OA? 
mamhrane, and the filtrate applied to a KC4-agaroe3 column- The 
column was washed and elated with diethylamine as dasenbed by 
MeEver et at (17). _ . _ 

KC4 antibody was radiolabeled by Na^I using the chloromme- 1 
method (24). The platelets were surfeco-labeled by Na"*! uwng the 
tertoperosidafie method described by Philhps and Agin (26). The 
cyanogen broasjeb-activated Sapharoce 4B was prepared using stand- 
ard techniques (26); the final affinity column contained 4 mg ol 
protein par ml of agarose. The measurement of ["Cjcoratemn uptake 
and reteics was baeed on a method previously deccribed (27). toipra- 
unine (1 m) waa added to inhibit cerotonin reupaalsa try ^collo (28). 
The reaction woo stopped by the addition of 1% fbrcaalin (29). lfl C] 
Serotonin was assayed usinc a Bectanan L8U800 snaotrometer. Plate- 
let aggregation was performed according to ctandard methods using 
a Chronolog 620 oggrcgometer. ,u..™^ 

Red blood cells were isolated from citeated whole blood by centrur- 
ugation and washed twice in 0.13 M NaCl. Nauftropbilo were prepared 
from dtrated whole Wood containing dentrans (30). The cells were 
coiucated, the nuclei removed, and the protoino precipitated in ace- 
tons. Lymphocytes and monocyteo were prepared by centrifngaUon 
on a FicoU-Hypaque gradient (31), and the monocytes were further 
purified by their adherent properties (32). Two colli linos, s human 
lymphobloatoid line GM4672 (33) and a human hepatoma hne Alex- 
ander PLC/PRF/5 (S4h were afco tested The pwrifistl cells or coff 
fractions were colubilized in 3% SDS and oval«ated for KC4 antigen 
by immunoblotting. . „ n 

Matariab— I^toperoxidfise, ADP, adencame, colkgen, H^Ua. 
HEPES, ccetylsalicylic ecid, bovine serum albumin, and n»lecular 
woight otandards for gal electrophoreaio in the precercce of SDS 

ando^UwiT were obtained from Sigma, Triton X- 1C0, Na ,J *I, 
r^Cloezotonin, [•Hlcorbitol, and ""I-labeled ohepp ^ab'), anU-meuDe 
Us wore obtained from New England Nuclear. Bovine threxnmn was 
mnxbaced from Parhe-Davia, epinephrino from Colbiocham-Bohring. 
and hybridoma ccreening kite from Betheoda Research L^oiatones. 
Sepharcse 2B and Sepharose 4B (Pharmacia), chlorQmine.T (KxxkJi), 
. mouse immunoglobulin (Cappel). n-butyft phthakto (AWrich), end 
Apieson oil C (Apieeon) were obtained commercially. AD the other 
chemicals were of reagent grada. 

R8SU1UT8 

Pngjoration of MonocloW ArttibciUaB— ®<acaaaa» <rf «to diC- 
ficuSty in obtaining platelets which Mmain in thsir resting 
state, we expended conaidlar&bla effort to prepera stab!® plate- 
let preparations for use as anfcigon in iinnrunoaasaya. Condi- 
tions were selected in which metal ions remained bound to 
(the platelet surface {ie. EDTA was not included in buffers), 
and adenosine and acetylsalicylate were used to protectplote- 
lato from activation. Human platelets were prepared from 
platelet-rich plasma by BSA discontinuous gradient centnf- 
ugation and gel tfUtration of platelet comcentratofl on Sepha- 
rose 2B. Purified platelets were activated with bovine throm- 
bin, and fthe platelet aggregates were used as immunopn. The 
thrombin- activated platelets and cdeiiosine-toated resting 
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platelets were compared on the basis of morphological changes 
and [ 14 C]aarotonin roteaaa. Electron micrographs emphasized 
that the thrombin-activated platelets were ^granulated and 
contained estenoive pecudopodia. In contrast, the resting 
platelets maintained a discoid shape with numerous granules. 
The supernatant of Berotonin-loaded resting gel-filtered plate- 
lets contained less than 2% of the total l u C]serotonn\ 
whereas 60% of the { M C]aerotonin was released from throm- 
bin-activated platelets isolated on a BSA gradient followed 
by gel filtration. 

BatiVc mice were immunized with fihrombin-activated 
platelet aggregates, ond their splenocytea were fused with 
sp2/0 plasma cells using standard methods (15). A single 
fusion experiment yielded 889 primary wells containing anti- 
platelet antibodies. Cells secreting anti-platefet antibodies 
were identified with an ELISA system. Parallel ELSSAs were 
performed using either fixed thrombin -activated platelets or 
fiaed edenosine-treated platelets bound to a solid phaoe. Hy- 
brid cells, producing antibody which reacted preferentially 
with activated platelets compared to resting platelets, were 
cloned by limiting dilution. Tho most promising of these 
clones, KC4 and GF&, wema maintained in continuous culture. 
The interactions of monoclonal antibodies from these clones 
with resting and thrombin-actavated platelets euro described 
in Table I. The KC4 and GF8 antibodies bound preferentially 
to the thrombin-activated plofcaleta but bound minimally to 
resting platelets. By comparison, HG6 (a clone from the same 
fusion) produced antibodies that bound to thrombin activated 
and resting platelets equivalently. In control experiments, 
supernatant* from the parental Bp2/0 plasma cell line and an 
anti-prothrombin-prcducing clone RLL5 (35) showed mini- 
mal binding to either thrombin-activated or resting platelets. 

Antibody Binding to Fixed Thrombin-activated Platelets— 
The binding of KC4 antibody to platelets was re-evaluated 
using a double antibody ootution phase radioimmunoassay. In 
this assay, antibody in the cell culture supematants of clone 
KC4 also displayed preferential binding to the activated plate- 
lets as compared to the resting platelets. These results sug- 
gested the specificity of the antibody for an antigen on the 
surface of the activated platelet, but detailed quantitation 
required the development of a solution phase radioimmunoas- 
say in which purified antibody could be employed for direct 
measurement of its interaction with unfixed platelets. 

Purification of KC4 Antibody— KCl antibody was isolated 
from mouse ascites using protein A-Sepharose affinity chro- 
matography. The bound immunoglobulin was eluted by 0.1 u 
sodium citrate, pH 6.0. This antibody preparation yielded a 
single band in SDS gala under nonreducing conditions and 
two bands, corresponding to the heavy and light chain, in - 
SDS gels under reducing conditions. The purified antibody 
was an IgGm, as determined by Ouchterlony immunodiffusion 
using type-specific antisera. 

Direct Binding of KC4 Antibody to Unfixed Activated and 

Tabus I 

Binding of mtmcctonal antibodies to platelets 
Culture supernatant (ICO jd) wad ovaluated for pJatelet- binding 
antibodies lining the ootid paaso ELISA The amount of antibody 
bound woo quAntHabsd by the releoce of nitiophenol, monitored by 
the obsorbance at 405 nro. 



Thrombin -octivotod 



Renting 
pldtelato 



KC4 

OF8 

HG6 

SP2/0 

RLL6 



0-323 
0-398 
1.198 
0.012 
0.053 



0.015 
0.003 
1.1A2 
0.013 
0.035 



Resting Platelets— Purified KC4 monoclonal antibody was 
labeled with using chloramine-T. The interactions of this 
antibody with unfixed gel-filtered thrombin-activated plate- 
lets and unfixed gel-filtered resting platelets were otudied in 
a solution phase radioimmunoassay. As shown in Pig. 1. the 
monoclonal antibody displayed marked preference for the 
activated ptetelets. The interaction of KCA antibody with 
thrombin-cctivatcd platelets was saturable. However, the 
binding of the KC4 antibody to resting platelets was minimal. 
Untreated resting platelets as well as platelets treated with 
adenosine and acetylsaUcylate yielded equivalent results. All 
further experiments were performed using resting platelets 
prepared without adenosine or acetylsalkylate. 

The binding of XC4 antibody to thrombin-activated plate- 
lets was evaluated using a Scatchard analysis. Using repre- 
sentative data from experiment 4 in Table H. a plot of the 
bound antibody concentration divided by the free antibody 
concentration versus the concentration of bound antibody 
yielded a straight line (Fig. 2). These results indicate a single 
class off antibody-binding sites on the platelet surface. Based 
on the analysis of this experiment, the binding constant, 
for the interaction of antibody with thrombin-activated plate- 
lets was 6.9 nM. Each platelet contained 10,700 binding sites 
recognized by the KC4 antibody. These results further con- 
firm the moncclonality of the antibody, manifested by ho- 
mogeneity of the apparent binding constant measured. 

The results of four independent experiments performed on 
platelets from four different donors are shown in Table II. 




io' 



10* 
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PIG. 1. lattOTGCfclon off KC4 moooctoaal ©atS&ady wM» um- 
ffaicfl "tto^EaMa-aaOivfiLO^d pDatoloto and ramfffincwfl ffeofc4mc pUto- 
teto. Platelets (100 aU 1 * 107ml) in HEPES buffer, pH 7.36, end 
100 cd of 1K I-Bah3led KC4 antibody (coneentre&lone ao indicated) were 
incubated at 22 # C for 15 min. The frea and bound antibodies were 
separated by centrm^gsiion in an oil mixture. The antibody bound to 
plctelsio io espreraed in picomoles per lOr* ptateleto. O, thrombin- 
activated platelets; O, resting platelets. 

Table II 

Binding of KC4 monoclonal antibody to thrombin*aetivatad platelets 
Each experiment includes aaoayo performed in duplicate at 10 
separate antibody concentrations. The antibody concentrations var- 
ied between lOr™* M and 2 x 10~ T fifl. 



HnjiariEBcait 



K 0 



Conobiioa 
cos ffic lout 



1 

2 
3 
4 

Average 



7A 
7.5 

6.d 



16,374 
12,160 
14,087 
10,716 



a&3 

0.96 
0.&S 
0.B3 



7.2 ± 0.4 13,400 * 3,000 
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ANTIBODY BOUND (B) 

Fro. 2. Seatchard analysi* of the interaction of KC4 mono- 
clonal antibody with thrombin -activated platelet*. 5 is the 
molar concentration of antibody bound to platelets. F is the free 
molar concentration of antibody. 
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platelets and platelet* activated with other agonist* were 
compared. In preliminary experiments, the KC4 antibody 
bound to platelets that were activated and aggregated with 
collagen, ADP, epinephrine, or thrombin (Table III). This 
interaction was also observed in unstirred thro mb in-activated 
gel-filtered platelets which did not aggregate. Therefore, the 
binding of KC4 antibody to platelets appeared to be inde- 
pendent of agonist and platelet aggregation. To evaluate 
whether the expression of the KC4 antigen was associated 
with secretion, platelets were loaded with [ ,4 C]serotonin. The 
release of [ 14 C)serotanin from platelets upon activation by 
various agonists was compared to the binding of -labeled 
KC4 antibody to these platelets. As shown in Fig. 4, antibody 
binding to the activated platelets correlated directly with 
secretion. Thrombin-activated platelets demonstrated maxi- 
mal antibody binding and maximal secretion. Stimulation 
with ADP, epinephrine, or collagen resulted in lower levels of 
secretion and antibody binding. Platelets initially treated with 
acetylsalicyiate (which impairs secretion) and activated with 
ADP, collagen, or epinephrine did not express the KC4 anti- 
gen. These results indicate that the expression of KC4 antigen 

Table 01 

Binding ofKC4 antibody to ptotefeta activated by oarimU agonists 

- — Antibody bound 



Thrombin (0.15 unit/ml) 
ADP (10 aftf) 
Epinephrine {10 jdi) 
Collagen (0.45 mg/ml) 
No agonist 



% 

100 
46 
66 
72 
0 



\0~9 , 0 » 
[antibody] (M) 

Fig. 3. Effect of calcium and BDTA on KC4 antibody-plato- 
let binding. The interactions of the KC4 antibody and thrombin- 
activated platelets or resting platelets were studied using the direct 
binding eolation phase radiounmunoasaay. The conditions were iden- 
tical to those described in Fig. I except that CaCb (4 mu) or BDTA 
(10 oM) was Included in the incubation mixture. O, #, CaCU A, A, 
EDTA. +, A, thrombin-activated platelets; O, A, resting platelets. 

There is excellent concordance of these data, with an average 
binding constant, Kd, of 7.2 ± 0.4 nM. The average number 
of binding sites per platelet was 13,400 ± 3,000. 

Since platelet activation is associated with the secretion of 
proteins, such as thrombospondin, that bind to the plasma 
membrane in the presence of calcium ions, the effect of 
calcium or EDTA on KC4 antibody-platelet interaction waa 
evaluated. As shown in Fig. 3, the binding curves of KC4 
antibody-platelet interaction are unaltered by calcium ions or 
EDTA. These results indicate that the KC4 antibody is not 
directed against a platelet antigen whose antigenic structure 
is stabilized by metal ions nor is this antigen associated with 
the platelet surface through the action of metal ions. Further - 
more, human plasma did not inhibit antibody binding to 
platelets, indicating that normal human plasma does not 
contain this platelet antigen. Buffers of high ionic strength 
(Trie buffer containing 1 M NaCl) or buffers with a pH from 
4 to 10 did not alter the binding of the KC4 antibody to 
platelets. 

Secretion-dependent Expression of the Platelet Antigen— 
The interactions of KC4 antibody with thrombin-activated 




% ANTIBODY BOUND 



Fio. 4. Comparison of secretory function and KC4 antigen 
expression in activated platelets. Flesh gel-filtered p^iteleto were 
loaded with [^1 serotonin. The platelets were activated with various 
annate and examined with ^-labeled KC4 antibody for the expn*- 
rion of KC4 antigen. The amount of aerobian secreted « 
on the y aria aa the percentage of secreted aerotonm compared to the 
totaTaerotonin in thVplatelet. The binding of the KC4 antibody to 
platelets is expreswni as the percentage binding relative to the binding 
to throxnbin-activated platelets. All points represent duplicate deter- 
minatione. Resting platelets. Oi activated platekte. agonist thrombin, 
0- ADP A; epinephrine, V; collagen, 0. Platelets were (O, O, A, V, 
S or werTnoU^a. A, treated with acetylaalicylate. Platelet, 
preparations that underwent aggregation are encircfed 
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is secretion-dependent, but agonist- and aggregation- inde- 
pendent. 

An^en Specificity— The specificity of the antibody for a 
platelet antigen was examined using the Western blot method. 
For purposes of comparison, platelet proteins from thrombin- 
activaced platelets and resting platelets were solubilized m 
SDS and analyzed. As shown in Fig. 6, the KC4 antibody 
bound to a single band in the solubilized thrombin-activated 
platelets and resting platelets. This band migrated with an 
apparent molecular weight of 139,000. Platelets, surface-la- 
beled with 113 1 using the lactoperoxidase method, were run for 
comparison. The characteristic band pattern of the ^-la- 
beled platelets showed GPIIb, GPIU, end GPIU (25). The 
protein antigen of the KCi antibody migrated between gly- 
coproteins lib and Ha. Red blood cells, neutrophils, mono- 
cytes, lymphocytes, GM4672 (a lymphocytoid cell line), and 
Alexander PLC/PRF/5 (a human hepatoma cell line) were 
soJubilized in SDS and their proteins similarly examined for 
binding to the KC4 antibody using the Western blot method 
None of these cells contained proteins which bound to this 
antibody. _ „„ M _ : 
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